A large and almost complete dorsal exoskeleton of a homalonotid trilobite from the Middle Devonian of Colombia (Floresta Formation) is described and referred to Dipleura dekayi Green, 1832, confirming prior suggestions of biogeographical affinity between Colombia and the North Eastern Americas Realm during Devonian times.
INTRODUCTION
In 1935, Axel A. Olsson and Paul Dickey discovered a Colombian Devonian assemblage that was described by Caster (1939) , who considered it to be essentially equivalent to North American early Onandagan and Oriskanian faunas. Many subsequent authors have agreed with Caster (1939 Caster ( , 1942 that the Devonian marine megafauna (mainly brachiopods, trilobites, and corals) from Colombia is more closely related to the North Eastern Americas Realm (NEAR) than the endemic South American Malvinokaffric Realm (McNair, 1940; Morales, 1965; Forero, 1970; Boucot, 1975; Boucot and Gray, 1979; Cooper, 1982; Barrett, 1988; Barrett and Isaacson, 1988) . This faunal similarity may reflect narrowing of the Rheic Ocean during the Devonian, with northern South America (including Colombia and Venezuela) facing Laurussia on either side of the ocean (Nance and Linnemann, 2008) . Nevertheless, Morzadec et al. (2015) sug-gested that there was limited faunal exchange between Colombia and the Malvinokaffric Realm, based on the occurrence of calmoniids in the Floresta Formation.
Brachiopods and bryozoans are very abundant within the invertebrate assemblage, whereas other groups are not so well represented. Regarding the trilobites, Caster (1939) recognized and figured four genera, belonging to the families Aulacopleuridae (?Cyphaspis sp), Homalonotidae (?Homalonotus sp.), Phacopidae (Phacops cf. salteri Kozłowski [1923] ), and Dalmanitidae (?Dalmanites cf. patacamayaensis Kozłowski). Unfortunately, the poor state of preservation did not permit Caster to give more accurate identifications of the material. A comprehensive revision of the trilobites from the Floresta Formation was presented by Morzadec et al. (2015) , including a homalonotid (represented only by two cranidia) referred to Dipleura cf. dekayi. A more complete specimen is described here and can be referred more confidently to Dipleura dekayi Green, confirming the occurrence of this species outside North America. GEOLOGICAL SETTING Barrett (1988) summarized the Devonian System in Colombia as consisting of clastic rocks, mainly shale, siltstone, and subordinate sandstone lithologies, but also recognized that different facies or stratigraphic sequences existed between the south of the Floresta area (Bata-Farallones and Gutierrez areas) and the north (Bucamaranga area). Morzadec et al. (2015: 2) presented the most recent and complete stratigraphy of the Floresta Formation, which spans the late Emsian to Givetian interval, based on marine invertebrates (mainly brachiopods and trilobites). The level in which Dipleura occurs is considered to be Middle Devonian age (Givetian; Morzadec, 2015: 3) , and the presence of D. dekayi provides an important confirmation of this.
MATERIAL AND METHODS
The Colombia specimens of Dipleura dekayi studied here were collected from the Floresta Formation near the village of Gutierrez, south of Floresta ( fig. 1 ), by geologists from the Shell Oil Co. while searching for oil in Colombia. No more information on the locality is available. The material consist of an internal mold of one large and almost complete dorsal exoskeleton preserved in a concretion, and counterpart molds of a fragmentary cephalon together with three articulated but displaced thoracic segments. They were coated with magnesium oxide prior to photography. The specimens studied in this paper are deposited in the Cincinnati Museum Center Invertebrate Paleontology, Geier Collection and Research Facility, Cincinnati (CMCIP). MATERIAL: CMCIP 77138: internal mold of an almost complete specimen, preserved in a concretion. CMCIP 77139: internal mold of incomplete cephalon associated with parts of three thoracic segments. CMCIP 77140: incomplete counterpart of 77139, showing external mold of the cephalon, plus parts of two thoracic segments.
DESCRIPTION
The most complete specimen (CMCIP 77138) has a preserved length of approximately 17.90 cm (the anterior rostral plate is missing as well as the tip of the pygidium).
Cephalon subtriangular in outline, gently convex. Glabella is well defined, trapezoidal, weakly convex longitudinally and transversally, without lobation. Glabella 34.9 mm long (sag.), without the occipital ring; slightly wider posteriorly (28.0 mm) than anteriorly (27.0 mm). It is densely covered with small granules. Axial furrow is shallow and wide, subparallel and concave slightly. In lateral view, occipital ring lies below level of the glabella; it is clearly defined anteriorly by moderately long (sag.) occipital furrow, nearly straight (tr.) but weakly convex forward adaxially. Length of axial ring (sag.) is 3.5 mm. Palpebral area is swollen almost the same level of the highest level of the glabella, with the palpebral lobe bearing a small eye, located behind the midlength of the glabella.
Thorax with 13 segments. The axis is broad (tr.), weakly separated from the pleural field by an indistinct axial furrow, defined by small depressions situated distally in the axial rings where they join the pleurae. The axial rings are separated from the articulating half ring by a deep articulating furrow that curves smoothly backward and runs into the pleural furrow abaxially; the latter obliquely crosses the pleura and shallows distally.
The pygidium is convex (tr.), apparently semielliptical in outline, although its posterior end is not preserved. The anterior margin describes a forward curve, but it is incomplete medially. The axis is not defined on the preserved parts of the pygidium and there are almost no traces of trilobation, segmentation, or annulation, apart from one or two weakly indicated pleural furrows on the left side of the pygidium.
The exoskeleton is covered by vertical "tubulipores" (sensu Hall and Clarke, 1888; Stumm, 1953) , apparently representing raised areas of matrix inside pits or tubules within the exoskeleton, creating a tubercle-like appearance on internal and external molds. These are denser on the most prominent portions of the cephalon, thorax axial rings, and especially on the pygidium ( fig. 3A, B) .
DISCUSSION
Until now, the type species Dipleura dekayi was unequivocally recognized only in North America, including New York (Green, 1832; Hall and Clark, 1888; Whiteley et al., 2002) , Michigan (Stumm, 1953) and Ontario, Canada (Ludvigsen, 1979) . With the exception of the Colombian material referred to Dipleura cf. dekayi by Morzadec et al. (2015) , other records of the genus from South America have been referred to two other species, one from Argentina (D. kayseri Thomas, 1905) and the other from Bolivia (D. boliviensis Wolfart, 1968) .
The specimens described here from the Floresta Formation of Colombia resemble Dipleura dekayi from the Hamilton Group (Devonian of the United States) in certain respects, including: the subtriangular shape of the cephalon, an almost rectangular glabella with obsolete lobation; thorax with very faint trilobation; and the pygidium with obsolete axial furrows and very indistinct trilobation and segmentation.
By contrast, the Colombian material differs from other South American Dipleura species (D. boliviensis from Bolivia and D. kayseri from Argentina) as follows: In D. boliviensis, the glabellar margins are more concave laterally than in D. dekayi and become narrower (tr.) anteriorly; the cheeks are more inflated (this is not considered an artifact of the fossilization, because the fossils are preserved in three dimensions and do not show evidence of deformation). In D. kayseri, the pygidium is more triangular than in D. dekayi (where it is apparently semielliptical), has more distinct segmentation, and bears approximately 12 distinct axial rings.
The genus Dipleura has a wide geographic distribution in the Lower and Middle Devonian. In Europe, the genus is known from France (D. lanvoiensis Morzadec, 1969; D. sp.; Morzadec, 1983) , Germany (D. laevicaudata; Quenstedt, 1852, as Homalonotus), Poland (D. praecox; Tomczykowa, 1975) , and Spain (D. iberica and D. sp. A Wenndorf, 1990) . Additional records of the genus include D. sp. from Africa (Morocco; Richter and Richter, 1943) , and D. garrati from Australia (Sandford, 2005) . Dipleura fornix Haas, 1968 , from Turkey has been reassigned by Sandford (2005) to a new genus Wenndorfia.
At present, Dipleura is considered a cosmopolitan taxon, with an almost worldwide distribution. Although the type species D. dekayi has a more restricted distribution, the present paper expands its range beyond North America. Its occurrence in Colombia nevertheless corroborates the biogeographical affinity of this area with the North Eastern Americas Realm.
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